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ABSTRACT

The PlaLanares, Cop;n (Honduras) geothermal
area 1s located In a highly faulted [erraln of
Paleozoic metamorphic rocks, Cretaceus clastlc
sedimentary rocks, and Tertiary volcanlc rocks.
All thermal manifestations are located along
faults. The volcanlc rocks are probably too old to
represent the wrfacc expression of an actlva
cruetal M’gma body. Thus, the thermal water 10
interpreted to be he~ted during deep circulation
In a regime of elevated heat flow. The water
obemistry suggests that the geothermal reservoir
originates within the Cretaceoua eedlmsntary
●aquencti and that the rcaervolr toapawture may ba
●s high as 2A0° C, Two exploration coreholes
penctrnted the volc,lnlc sequence and bottomod
within Cretaceoun rcdbeds, Hell PLTG-1 1s 650 m
ducp and flows at 3 W thermal from a 160° C
pcrmc~ble zone. Iicll PLTG-2 1s hOl ❑ deep and has
● thermal gradient or 139° C/km. Exploratlo
f.rtl:lng 1s continuing, with ● third aorehole t !
be drilled In ~y. 1987. ,,, ,

:!i Thf JL.,U:; l!,:N

Tne PlatJniirc9 guullwrmiil area n the
Llvpiir’tment of CIYpfII 1S loc.ltcd in weet-i,,ntral
Hundur~s, about 30 km rrom the Guatemala bordur
(FIK. 1). Many boiling sprlnge ●re praeent in thu
urea, most of which occur alortg the Quebrada de
Agua Callerltc; these thermal manlfostatlons havo
promptud sevural g~~uttlt,rmal lnvestlgatlonn
(Flor~s, 19801 Heiken et a]., 1986), the most
recent of which Is our currvflt program of geology,
geophyslca, hydrogcochmlntry, and drlillns. Tha
h~drogcochemioal studlea to ddte lndloato that tho
resorvolr rocks llkcly arc a sequence of
Cretaceoue redbods and that the raaervolr tempera-
ture may be ●s high as 240° C (titf ●t ●l,, 1987).
Two thrrmi!l grndlvrlt core holes havo been drlllcd
IIII,I? thII rvdbpdsl P1.t(;-l was drlllcd to 650 m ~n(l
1,1,?,;.;, i,> Il:jl! mm pvrmwnble zunos in I%TG-I pl”II-
,111,.11 1/,1)0 C w.lf.~r ilt flboul 3 mu thot,m~l nrld th~,
II*3s p~~rm,~;ll]lw rtit,ks of P1,TC-2 hava ● c,NIIIIjrtlvP
grildlr!ot or l:i~!(’ C/kmm Cwoluglc atudloo II,IVU
pr’udu,m(ld n geuluglc mnp of about 25 km? of LIIC
I’lntnnarcs area and nrll 11(M rclcunlllg Ul,
r~d[()~elf.1~~..nge d~t{!rrnlrlntlun~ for. the u~~~a,ll,:
rui!kr! mnd llthuIIIglc nnd gooohamical nludlrn or
IIIIrrC I’rum lw~h wlls, Plnnnmd ●lectrlcal r@nls-
! lVILY SUI’VOY3 J1l’l! i15 Yllt Ullrlllll!tlOdi

STRATIGHAPHY

The oldest rocks In the area arc
Paleozolc(?)-age achlsts, phylll~uti, and
q~lartzltes, uhlch form a highland no-th of the
thermal area. Contacta between metamorphic rocks
dnd the younger Cretaceoue and Tertiary rocks are
faults (Fig. 3). me metamorphic rocks form a high
roountalnous terrain along tha northern and north-
western margins of the geothermal area, and this
highland apparently has baen ● maJor source of
metamorphic olaata found in Cretaceoua and
Tertiary aedlmentary ●nd pyroclastlo unlta. Stream
and terrace gravala within the Quebrada de Agua
Caliente ●lso ●re compoaad of mostly ❑etamorphic
olaata.

The next vounger unlL 1s a redbed sequence,
the Vane de Angales Oroup of Cretaceus age. At
Platanares, this Croup consists Gf moderately- tu
poorly-bedded ●lltatone, pebbly ooaraa aandalone,
coarse I-ture aandatono, and conglomerate. Host
of the rocke are red, but locally ,Ie color \s

Flguru 1. Hap of Hondurna, ahowlng prlnulpll
Cltlt,s (d(~ta atld a stnr) ond goothormitl ;II’I,,IS
lnvenllgited durl~n tho flrot phnrIIIn uf ttII.
Il,)nduran ~->th~rmtil pruJuc!. .
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Figure L. F’iIul L dfld llnuamxl; L sketch map of northwestern Honduras, ●astern (iuatemala, ●nd north~eetern
Salvaavr. The Platanareo geothermal area la marked brlth the lettw “Pn,

II,IL(I #rI!IvI w L.an whore hydrothermally alLerod.
TIII. LdLAl lhlcknusy of rc’dbcdn In Lhla area 1s Ilut
knoti;l, Wlt is minimally 200 m; elswht?ro It can
11.I,ICI1 tt)lckne!lscs of 33fJ0 m (Hills et al., 196’/).
Chrmlr.’!i rhara[!turlst(cs of the thermal waters
Llu#li, Ut lh.lt Ltlusc rcdbmis maj be thtr ❑ain
ruudrii>ir rwk (Gufr CL nl., lYH’/), m youlltpst
I’].sk uIIlt 1s ccIllIId Lb!: l’~dru 141gu?l Oroup and
r II: IIo!:I uf mustly pyrocl.In Ll(: rockb, lncludlng
mla:~lvf, nonwrlderl il?ld wc itJvd rhyolttic Lufrn,
puMl(!,, fdll deposits, .Irld lntt!rbudded vfY\cnnl-
Clustll: snnftsLoncrr. Th@ I.hlrkliens la highly
varlabl- 1rl ltlP I’1.l!.lll.lrl, !l ~tren, reaching a
m.4xlnrum ~If /lid m, “l”tIII m,.):lt volhmlnoua volcanlc
r“uc~a nr-u OIIIL,lC pyrucldst.lu flows, oharactt!rlzed

IIY flm NW mtr’lx with .I fow to aovorai per cfrrlt
(r Iithif, urkl puml[,u I-,lfi3Ls thmt rarely exrwd 1,
,.m 11, ,~1:,~.l,!r, lIIIIIVIIIUCI1 rwO nre many nv~t~.ro
IIllf, k., .lllhl Ju@ I; IJII( ;l,. Lm botwren rlCJWS aro ,Jsually
ubll,,ur,,. . oth, v, luffs lIIrlude pumice f~lla nrd
nuf’uI, ~1~’puslls. LoI’nlly, thlrl rrndbodo are Into, -
Illl,ttIItd With th turf2.; (hvno mny be corrriatlvv
Wltll !tlr $ubln,~l Formlltlurl #a do.?crllxw! by
Hllllnms and HClllrIloy (1969), Padra kll~uel Hucka
ol.~!-dll,)r,r rango lrl ugu fr’fon \ to 1“/ my. flfllllamm
UIIII M,”l!lf’nwy, Iyb’): LWfrl(,ld nL n],, 1987), Vents
fl~r ihv wol I!mll I: ri,~,ks hilvII lhjl boon Identlrled,

bltho’lgh one might bo Implied for a local 350-m-
thlck section of andesltlc lavas encountered in
PLTG-I . The pyroolastlc flows ❑ay be from the
Montan~ de Celaque, which Is posalbly a large
resurgent c[.ldera, located 30 km south or tl:e
alte, ‘Fe tuffs and lavaa are sl]lclrlcd ncilr

❑nny faul s and In corehole PLTG-1,

For ]Implicity we hav~) ou,ltted dcpouiL9 of’
stream te race gravela rrom the map (Fig. 3). Thny
rorm arl Lrreuulnr wedge, up to 60 m thick, slung
thn bou?dary IIf the main npring arcn, near the
Conf:ue ICO ulth the Rlo Hltsulto,

SlhUC7JtIH
)

Straliflontiurl Irl Lhc voivfinlr roc149 111P5 1’1”
to 30U to thr !; or SW; nttltudtv dlv~!rgc rrum lhln
rogionnl dlp nonr raults mId lPIIIdSIldIIH, l?c,d,llr~~

in th~ red~ds Is gurwr;llly to tho Y, or W, with
dlpm or 15° to vorl!,:nl.

The Plmtnnnrw arcfi IS hl~hly difiru)tod hy
Jnormnl rsultu over’ an Area t~r atrout 5 km , ThII

Piidrc Mlgual Gruup of volranlc rockn In dOWII.
f~ulted ●salnnl Cl”ulnwwua redt)qda wt the ::E .IIII)

Slf, JIlua Jaflnlng u NW-trurldln~ KI’NIIUII. Thv
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Figure 3, Slmpllflod geologfo -D and cross-section of the Platanarea geothermal elte.

grdL’t-n is tcrmln,]tcd on the N by a NE-trend I~g
raul: Lh;lt P1:ICUS IJoleozolc(?) rnetamorphlc rocks
nnd rr,. ta,. ~oua redbeds against the younger
VU ILilrll C sequence. To the SE, outcrops or
Tert i.lry volcflnlc rocks ore contlnuoua to the
M,mt,lhJ dr. CIIlnquc, 30 km from PlaLanaros.

14tIst of the thermal springs tind all of the
bollinti :Il]rlnga ,lrc lucatcd along J NU-trending
f:lIJIL i(,n!! Lh,It lJiuI,cLa lht! gratwfl; the GUUIJI-tILItI

dv A#II I C.111 IJIILU Iu ur’ )Ilod il lung lIIIs fiIul L ZIJIIU.
Many of Lhcse springs are dcpusltlng alntur thnl
lwiIlly ecmonts strnam gravels to form roslstant
IJI? !!I .Irlll l~llrlks, Illll!!tlk(, sintor Lerrmcog ~lrv
Ilr.,,n,,,ll .It_ :1,.tivr,{ll luc,Illunn nlon~ the Quebruda,
:,,!~,, ,In muvh :Iu ,’0 m iIbukI* the present atroam,
IWJ w,lrm nl,rln~m i~r-v l!~<,ltvd about 1,5 kM SW of
?.tlv mlln thormi41 arua, :ilung t.hu E-U-trending
f.Iul!. !I LIIJI1 ~’~lncldu ulth Lhc course or tho RIo
I.*”n , No thermal manlfmntatione ●re known north
of thr! rault termln~ti(!n nt the north end of the
grtibon ur suuth or Lhe Itlo Lnra,

The ❑ain trace of the fault along CNebrada de
Agua CalIente has strong phyalographlc expression,
irtoludlng e.scarpmanta in river-tarrace gravels
near the confluence with the Rio Hlgulto. A zone,

0.5 km wide, to the W of this msln trace is
complexly and highly faulted. The fault that
ooinoldes with the Rio Lara 10 part or ali L-k ~Gi,e
of strong Ilneatlon that la readl:j’ dpparent on
satelllta lmagea ●nd extenda wr,ll boyonri thr
project area both to thu eas’. and Wcotm Rio

HlgultV makes a right angle tur,l at 11s conflucncu
with the Quebrada de Aguv Lnllento and follfwn
thl~ ~ut)e tU the ~il~t. Hull I’LTG-? Is loentod
about. 200 m north or tho ma~ll tr Ire of r.hls ZIIIIO:
rnbundant ahcnrs anl clasl lC dlkm noon In cnru
from L!lIs hole mciy rcfloc: !:s proxlmlty LO th~v
Rlo Laru rnult, Slmllnrly, hl@ly frnclurod IWJrI
rrom PLTG-1, locntcd ~llorlg the uuobr,ndn d!! Agu;I
Caliente, reflects the dogruo of faultlng tttcre,

I
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:T,t P’L’-:<<:L’ !rd, ?l, ..rc. L’: :*IU Pl;iLanares ared
- !.. ,!, .3!:!,. .5 rl Lldsr.,n.,r!: 3ti<Le.nc(: f highly deformed

i.l~~:,)lc{’!) m~,t~murphlc rock9 Lh.st are overlain

: )’ :re:d,.’cutis redbeds and Terlldry volcanlc rocks.
L! cl,’ d~!l :!Ie age o? thd volcanic sequence 1s not
VJ:L kr, ~b r,, the degree of weathering, ercslon, and

faI.!:lIIg YJdAUSLS Lllat Lhese r~cks are Loo old Lo
ref’lecL the prvsence of an underlying magma
reservoir ! n the crust. Thermal manifestations
are lbc:.lized slung faults thaL cut the entire
bedrock gectlon, and thus the general geothermal
character 15 9omewhaL akin to a typical
hydrothermal system of Lhe dasln and Range
provlncti of Lhe United states.

.,:
The principal reservoir foI the Platanares

geothermal system 1s belleved to be ult),ln redbeda

of Lhe Crccaceous Vane de Angeles Group, the top
of which is at least UOO-600 m beneath the surfaco

cover of Tertiary volcanlc rocks and younger
river-Lerrace gravels. Reservoir permeability 18
tentatively interpreted as fracture permeability ;-.
caused by fracturing along ❑aj~r ftult zonos.
Geothermometry applied to th? thermal water
suggests a reservoir temperature as high as 2Q00
(Goff et al., 1987). The thermal water likely 1S
heaLed during deep circulation In an envlronman

f
of high crustal heat flow. me two recentl~’

&drilled coreholes hold promise of a comerclal I

grdde resource at Platanares. Additional thermal’
gradlenL drllllng and studies are planned before #

reconwndatlon for deep production wells are
considered.

This HCII”U 19 fdSCrd by LP,I’ “.!:. Agcancy !’or’

International DcveloDmL’nL.
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